A422T mutation in HERG potassium channel retained in ER is rescurable by pharmacologic or molecular chaperones.
In the present study, we characterized biologic and electrophysiologic consequences of A422T mutation in HERG K(+) channel and the role of pharmacologic or molecular chaperons by employing a heterogeneous expression system in HEK 293 cells. It was found that A422T mutation led to a marked decrease in whole-cell recording currents, and that a complexly glycosylated form protein band at 155 kDa was missing by Western blotting analysis compared to wild type (WT). And the mutant protein was mainly located in the cytoplasm as illustrated in immunocytochemical assay, indicating that the mutation underwent a trafficking defect. In addition, A422T mutation exerted remarkable dominant-negative suppression on WT, resulting in the alteration in the kinetic processes. Strikingly, trafficking-deficient A422T mutation was partially rescued by incubating the cells at a lower temperature, administration of pharmacologic chaperon, E4031 or overexpression of a chaperon molecule, Hsp90, but not Hsp70. In conclusion, missense A422T mutation in HERG K(+) channel results in its trafficking defect, which is rescurable by pharmacologic or molecular chaperones.